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,QWURGXFWLRQ 
+DELW LV VLJQLILFDQW LQ WKH FRQWH[W RI DSSURDFKLQJ VXVWDLQDELOLW\ DV PDQ\
HQYLURQPHQWDOO\-UHOHYDQW EHKDYLRXUV DUH KDELWV ZKLFK DUH UHFXUUHQW VWDEOH DQG
SHUVLVWHQW .XU] HW DO  $ EHWWHU XQGHUVWDQGLQJ RI WKH SURFHVV RI KDELWV
IRUPDWLRQ DQG FKDQJH LV FRQVLGHUHG YLWDO ZKHQ GHVLJQLQJ LQWHUYHQWLRQV WR FKDQJH
EHKDYLRXU7DQJDQG%KDPUD%KDPUDDQG/LOOH\'DUQWRQHWDO
 
 
+DELWXDODVSHFWVRIWKHEHKDYLRXUKDYHEHHQDSSURDFKHGIURPWZRGLIIHUHQWDFDGHPLF
GLVFLSOLQHVVRFLDOSV\FKRORJ\DQGVRFLRORJ\)URPDVRFLDOSV\FKRORJLFDOSHUVSHFWLYH
KDELWV DUH UHJDUGHG DV D GULYHU RI EHKDYLRXUV DQG D EDUULHU WR PRUH VXVWDLQDEOH
DOWHUQDWLYHV ZKLFK LQWHUFHGH EHWZHHQ LQWHQWLRQV DQG EHKDYLRXU DQG GHWHUPLQH
EHKDYLRXUDO RXWFRPHV Jackson, 2005 )URP D VRFLRORJLFDO SHUVSHFWLYH KDELWV DUH
UHJDUGHG DV URXWLQH SUDFWLFHV ZKLFK FRQVLVW RI VHYHUDO LQWHUFRQQHFWHG HOHPHQWV
HQDEOLQJ SUDFWLFHV FROOHFWLYHO\ VKDUHG DFURVV WLPH DQG VSDFH LQ VRFLHW\ /HYHOV RI
UHVRXUFH DQGHQHUJ\ FRQVXPSWLRQDUH WKHRXWFRPHRI WHFKQLFDO V\VWHPV DQG URXWLQH
SUDFWLFHVDULVLQJIURPWKHRQ-JRLQJLQWHUDFWLRQVEHWZHHQLQGLYLGXDOVand the structures 
of the social world 6KRYH3V\FKRORJLVWVSRVLWWKDWWKHLQGLYLGXDOLVFHQWUDOWR
DUDWLRQDOGHFLVLRQ-PDNLQJDQGEHKDYLRXUFKDQJHZKLOHVRFLRORJLVWVGHFHQWUDOLVHWKH
LQGLYLGXDOVDQGSXWWKHSUDFWLFHVWKHPVHOYHVDWWKHFHQWUHRIWKHHQTXLU\'DUQWRQHW
DO 
 
5HFRJQLVLQJ WKH DVVRFLDWLRQV EHWZHHQ EHKDYLRXUV DQG WKHLU QHJDWLYH HQYLURQPHQWDO
LPSDFWVVHYHUDODWWHPSWVKDYHEHHQPDGHLQGHVLJQWRH[SORUHWKHIHDVLELOLW\DQGUROH
WKDW GHVLJQHUV FDQ SOD\ WR LQIOXHQFH VXVWDLQDEOH GHFLVLRQ-PDNLQJ EHKDYLRXUV DQG
OLIHVW\OHV -HOVPD DQG .QRW  5RGULJXH] DQG %RNV  ,QJUDP HW DO  
7DQJDQG%KDPUD+LHOVFKHU HW DO  %KDPUDHW DO  7ZRQDVFHQW
UHVHDUFK ILHOGV RI GHVLJQ KDYH HPHUJHG DQG DUH FRQFHUQHG ZLWK WKH DSSOLFDWLRQ RI
WKHRULHVDQGPRGHOVURRWHGLQWKHVRFLDOVFLHQFHVWRXQGHUVWDQGEHKDYLRXUVDQGKDELWV
DQG GHVLJQ SURGXFWV VHUYLFHV DQG V\VWHPV WKDW SURPRWH PRUH VXVWDLQDEOH
FRQVXPSWLRQ2QHLVµ'HVLJQIRU6XVWDLQDEOH%HKDYLRXU¶'I6%WKDWGUDZVRQVRFLDO-
SV\FKRORJLFDOWKHRULHVDUDQJHRIGHVLJQVWUDWHJLHVKDYHEHHQGHYHORSHGWRHYRNHDQG
VWHHU WKH FRJQLWLYH EHKDYLRXUDO RU XQFRQVFLRXV UHDFWLRQ WR VXVWDLQDELOLW\ LQ WKH
LQGLYLGXDO 7DQJ  7DQJ DQG %KDPUD  =DFKULVVRQ DQG %RNV 
+DQUDWW\ 7KHRWKHU DSSURDFK UHVWLQJRQ WKH VRFLDOSUDFWLFH WKHRU\3UDFWLFH-
RULHQWHG 'HVLJQ IRFXVHV RQ WKH VRFLDO DQG V\VWHPLF QDWXUH RI FRQVXPSWLRQ WKH
DFFRPSOLVKPHQWRIHYHU\GD\SUDFWLFHVDQG WKH roles of conventions and conceptions 
of normality in shaping interactions with technology towards more sustainable 
practices (,QJUDPHWDO+LHOVFKHU6FRWWHWDO.XLMHU.XLMHU
DQG%DNNHU&). 
 
This chapter H[SORUHV KRZ GHVLJQ DOWHUV RU LQWHUMHFWV FKDQJH LQ KDELWV WR HQFRXUDJH
PRUH VXVWDLQDEOH FRQVXPSWLRQ  ,W EHJLQV E\ LQWURGXFLQJ WKH UROH RI KDELW LQ WKH
FRQWH[W RI DSSURDFKLQJ VXVWDLQDELOLW\ DQG WZR GLIIHUHQW FRQFHSWXDOLVDWLRQV RI KDELW
FRPLQJ IURP ERWK VRFLDO SV\FKRORJ\ DQG VRFLRORJ\ 7KHQ LW RXWOLQHV WZR VXE-
FDWHJRULHVRIGHVLJQ'HVLJQIRU6XVWDLQDEOH%HKDYLRXUDQG3UDFWLFH-RULHQWHG'HVLJQ
ZKLFKGUDZRQWKHWKHRULHVIURPSV\FKRORJ\DQGVRFLRORJ\UHVSHFWLYHO\IRUEULQJLQJ
DERXWKDELW FKDQJH UHVXOWLQJ LQ HQYLURQPHQWDO LPSURYHPHQWV7KLV LV IROORZHGE\D
QXPEHURIGHVLJQRSSRUWXQLWLHVVWUDWHJLHVDQGWKHLUDSSOLFDWLRQWKDWHOXFLGDWHWKHWZR
WKHRUHWLFDO SURSRVLWLRQV ,PSOLFDWLRQV DUH ILQDOO\ GUDZQ RXW IRU GHVLJQHUV WR DGGUHVV
KDELWV RQ PXOWLSOH OHYHOV DQG FUHDWH LQWHUYHQWLRQV WKDW FDQ EULQJ DERXW SUR-
HQYLURQPHQWDOKDELWVRQPXOWLSOHOHYHOV 
 
 
7KHLPSRUWDQFHRIKDELW 
 
&KDQJLQJEHKDYLRXU LV WKRXJKW WRKDYHDFRQVLGHUDEOHHQYLURQPHQWDO LPSDFW ,3&&
.XU]HWDO)RUH[DPSOHKRXVHKROGHQHUJ\XVHLVUHVSRQVLEOHIRURI
WKH8.HQG-XVHUFDUERQGLR[LGHHPLVVLRQV'(&&DQGFRQVXPHUEHKDYLRXUV
DORQH FDQ DIIHFW KRXVHKROG HQHUJ\ XVH E\ D IDFWRU RI ± LQ WHFKQLFDOO\ LGHQWLFDO
KRXVHV *LOO HW DO  *URZLQJ DWWHQWLRQ LV SDLG WR UHGXFLQJ WKH LPSDFW RI
FRQVXPHU EHKDYLRXUV as a response to environmental problems ,3&& 
)RFXVLQJ RQ WHFKQRORJ\ WUDQVIHU LQQRYDWLRQV GHDO ZLWK HQHUJ\ HIILFLHQF\
LPSURYHPHQWV DQG renewable energy technology )RFXVLQJ RQ LQGLYLGXDOV DQG
DWWLWXGHV SROLF\PDNHUV KDYH IDYRXUHG LQIRUPDWLRQ-EDVHG FDPSDLJQV WR VHHNLQJ WKH
DFWLYHSDUWLFLSDWLRQRIFRQVXPHUV LQSUR-HQYLURQPHQWDOEHKDYLRXUFKDQJH+RZHYHU
SURJUHVVKDVEHHQXQVDWLVIDFWRU\ VR IDU 7KH ³UHERXQGHIIHFWV´ IRU H[DPSOHRIIVHWV
WKH EHQHILFLDO HIIHFWV RI WKH WHFKQRORJLFDO LPSURYHPHQWV WKDW UHVXOW IURP WKH
EHKDYLRXUDO RU RWKHU V\VWHPLF UHVSRQVHV 'UXFNPDQ HW DO  DQG WKH ³YDOXH-
DFWLRQ JDS´ %ODNH  REVWUXFWV WKH WUDQVODWLRQ IURP WKH SUR-HQYLURQPHQWDO
LQWHQWLRQ RI LQGLYLGXDOV LQWR DFWXDO DFWLRQ WKDW UHTXLUHV OLIHVW\OH FKDQJH -DFNVRQ
 $OWKRXJK LQIRUPDWLRQ-EDVHG FDPSDLJQV DUH VXFFHVVIXO LQ UDLVLQJ SHRSOH¶V
DZDUHQHVV DERXW HQYLURQPHQWDO SUREOHPV DV ZHOO DV WKHLU LQWHQWLRQV WR DFW
HQYLURQPHQWDO IULHQGO\ WKHLU DFWLRQV GR QRW UHIOHFW WKHLU FRQFHUQV (QHUJ\ 6DYLQJ
7UXVW)HZLQWHUYHQWLRQVKDYHVXFFHVVIXOO\FUHDWHG WKH ORQJ-WHUPEHKDYLRXUDO
VKLIWQHHGHGIRUHQHUJ\FRQVXPSWLRQUHGXFWLRQ 
 
7KHVH IDLOXUHV DUH QRW VXUSULVLQJ ,QIRUPDWLRQ-EDVHG LQWHUYHQWLRQV LQIRUPHG E\
³UDWLRQDOFKRLFHPRGHO´LQSV\FKRORJLFDOUHVHDUFKKDYHLQFUHDVHGSHRSOH¶VNQRZOHGJH
DQG LQWHQWLRQV WR DFW LQ HQYLURQPHQWDO IULHQGO\ ZD\V EXW WKH UDWKHU OLQHDU PRGHO RI
SHUVXDVLRQKDVVRPHVLJQLILFDQWOLPLWDWLRQVWREULGJLQJWKHLQWHQWLRQ-EHKDYLRXUJDS
2QHRIPDQ\UHDVRQVIRUVXFKDJDSLV WKDW WKRVHZKRKDYHGHYHORSHGVWURQJKDELWV
DUHOHVVOLNHO\WRDWWHQGWRQHZLQIRUPDWLRQ-DFNVRQ 
 
0XFK RI WKH UHFHQW OLWHUDWXUH UHODWLQJ WR HQYLURQPHQWDO EHKDYLRXU QRWHV WKDW PDQ\
HYHU\GD\EHKDYLRXUVDUHKDELWVDQGFDUULHGRXWZLWKYHU\OLWWOHFRQVFLRXVGHOLEHUDWLRQ
-DFNVRQ  6WHJ DQG 9OHN  .XU] HW DO  2QH HPSLULFDO VWXG\ LQ
SV\FKRORJ\ HVWLPDWHV WKDW  RI UHVSRQGHQWV¶ GDLO\ EHKDYLRXUV DUH UHSHDWHG DW
DURXQG WKH VDPH WLPH DQG LQ WKH VDPH SODFH :RRG HW DO  5HVHDUFK LQ
QHXURVFLHQFHHVWLPDWHVWKDWDVPXFKDVRIRXUEHKDYLRXUVGHSHQGRQGHOLEHUDWLYH
DQGDXWRPDWLFWKLQNLQJ%DXPHLVWHUHWDO+DELWLVVLJQLILFDQWLQWKHFRQWH[WRI
DSSURDFKLQJVXVWDLQDELOLW\DVPDQ\HQYLURQPHQWDOO\-UHOHYDQWEHKDYLRXUVDUHKDELWXDO
LQ QDWXUH .XU] HW DO  ,W LV IUHTXHQWO\ UHSHDWHG EHKDYLRXUV HJ KRZ SHRSOH
LQWHUDFWZLWK WHFKQRORJLHV WRKHDW RU FRRO WKHLUKRPHV FRRN WKHLUPHDOV ZDVK WKHLU
GLVKHVDQGFORWKHVDVZHOODVHQWHUWDLQWKHPVHOYHVDQGFRPPXQLFDWHZLWKRWKHUVWKDW
GHWHUPLQH WKH DFWXDO LPSDFW RQ WKH HQYLURQPHQW SDUWLFXODUO\ GRPHVWLF HQHUJ\
FRQVXPSWLRQ6WHJDQG9OHN6XFKEHKDYLRXUVLQJUDLQHGLQHYHU\GD\OLIHWHQG
WR EH LQ FRPSHWLWLRQ ZLWK WKH UDWLRQDO DVSHFW RI EHKDYLRXU WKHUHIRUH㸪OHVV UXOHG E\
LQWHUYHQWLRQV DORQJ UDWLRQDO OLQHV LH UHOLDQW RQ WKH SURYLVLRQ RI LQIRUPDWLRQ DQG
LQFHQWLYHV -DFNVRQ  'DUQWRQ HW DO  7R LQIOXHQFH WKHVH EHKDYLRXUV
HIIHFWLYHO\ LW UHTXLUHVDEHWWHUXQGHUVWDQGLQJRIKDELWXDOEHKDYLRXU WKHSURFHVVHVRI
KDELW IRUPDWLRQ DQG FKDQJH )XUWKHUPRUH UDWKHU WKDQ WR FRQVLGHU HLWKHU VLQJOH
WHFKQRORJLHVRUEHKDYLRXUVLQLVRODWLRQ-HOVPDDKROLVWLFYLVLRQLVUHTXLUHGWR
EULQJ WRJHWKHU GLYHUVH WHFKQLFDO VRFLDO DQG EHKDYLRXUDO HOHPHQWV WR IDFLOLWDWH WKH
HQYLURQPHQWDOLPSURYHPHQWV 
 
 
8QGHUVWDQGLQJKDELW 
 
7KLV VHFWLRQ LQWURGXFHV WZR GLIIHUHQW SHUVSHFWLYHV RQ KDELW UHIOHFWLQJ WZR GLIIHUHQW
DFDGHPLFGLVFLSOLQHVRIVRFLDOSV\FKRORJ\DQGVRFLRORJ\7KHSXUSRVHRIWKLVVHFWLRQ
LV WRRIIHUDEULHIRYHUYLHZRI WKHVHH[WHQVLYHGHEDWHVDQGGUDZRXWVRPHLPSRUWDQW
LPSOLFDWLRQVIRUXQGHUVWDQGLQJDQGLQIOXHQFLQJWKHKDELWXDOEHKDYLRXUV 
 
+DELWDVDIDFWRULQEHKDYLRXU 
 
:LWKLQ VRFLDO SV\FKRORJ\ KDELW LV VWXGLHG DV DQ LQGLYLGXDO SV\FKRORJLFDO FRQVWUXFW
7ULDQGLVSURSRVHVDQLQWHJUDWHGPRGHORI,QWHUSHUVRQDO%HKDYLRXUDQGIHDWXUHV
KDELW DV D IDFWRU LQIOXHQFLQJ EHKDYLRXU *LYHQ WKH IDFW WKDW LW LQFOXGHV habitual 
dimension of human behaviour, Theory of Interpersonal Behaviour (TIB) KDV EHHQ
SDUWLFXODUO\ZLGHO\DSSOLHGLQUHODWLRQWR'HVLJQIRU6XVWDLQDEOH%HKDYLRXUGLVFXVVHG
ODWHU LQ WKLV FKDSWHU 7DQJ  7DQJ DQG %KDPUD  :LOVRQ . ,Q WKLV
model, intention is an antecedent to behaviour, which is affected by attitudes, social 
factors and emotions. Habits, running parallel to intentions, play equally important 
role in determining end behaviour. The facilitating conditions moderate both the 
intention-behaviour and habit-behaviour relationships, which either enable or impede 
behaviour (7ULDQGLV ). $OWKRXJK 7ULDQGLV¶ 7KHRU\ RI ,QWHUSHUVRQDO %HKDYLRXU
SUHVHQWV ³GXDO SURFHVVHV´ RI EHKDYLRXU WKDW EHKDYLRXU UHVXOW HLWKHU IURP LQWHQWLRQV
LQYROYLQJ WKRXJKWIXO GHOLEHUDWLRQ RU IURP KDELWV EDVHG RQ WKH IUHTXHQF\ RI SDVW
EHKDYLRXU WKHUH KDV EHHQ OLWWOH DWWHQWLRQ SDLG WR WKH SURFHVV RI KDELW IRUPDWLRQ DQG
FKDQJH&KDWWHUWRQ 
 
 ,16(57)LJXUH7ULDQGLV¶7KHRU\RI,QWHUSHUVRQDO%HKDYLRXU7,%! 
 
7KHUH LV VWLOO QR DJUHHPHQW XSRQ KRZ KDELWV VKRXOG EH FRQFHSWXDOL]HG DQG
RSHUDWLRQDOL]HGLQVRFLDOSV\FKRORJ\EXW WKHUHLVDFRQVHQVXVWKDWKDELWVDUHIRUPHG
WKURXJK UHSHWLWLRQ KRZ RIWHQ WKH DFWLRQ LV UHSHDWHG LQ D FRQVLVWHQW FRQWH[W DQG
UHLQIRUFHPHQW WKH VWUHQJWK DQG IUHTXHQF\ RI WKH SRVLWLYH UHLQIRUFHPHQW UHFHLYHG
-DFNVRQ  )LUVWO\ D JRDO LQWHQWLRQ PXVW DOUHDG\ EH LQ SODFH DQG DFKLHYHG
*ROOZLW]HU 3HRSOHPXVWEH³SUH-PRWLYDWHG´WRFUHDWHKDELWV'DUQWRQHWDO
%DUERSRXORVLGHQWLILHVZK\SHRSOHDUHGRLQJZKDWWKH\DUHGRLQJEDVHG
RQWKHSULRULWLVDWLRQRIWKUHHJRDOIUDPHV/LQGHQEHUJDQG6WHJDQGEUHDNVWKH
KLJK OHYHO JRDOV LQWR VHYHQ UHODWHG VXE-JRDOV %DUERSRXORV   7DEOH 
/LQGHQEHUJDQG6WHJVXJJHVWWKDWLQWKHHQYLURQPHQWDOFRQWH[WQRUPDWLYHJRDO
IUDPHV LPSO\DFWLQJSUR-HQYLURQPHQWDOO\ZKLOHJDLQ DQGKHGRQLFJRDO IUDPHVRIWHQ
KLQGHUWKHDFWLRQLQDQHQYLURQPHQWDOO\VRXQGPDQQHU7KHUHIRUHSUR-HQYLURQPHQWDO
EHKDYLRXUPD\EHVWLPXODWHGE\VWUHQJWKHQLQJQRUPDWLYHJRDOVRUE\PDNLQJJDLQDQG
KHGRQLFJRDOVOHVVLQFRPSDWLEOHZLWKQRUPDWLYHJRDOVDQGEHKDYLRXUFKDQJH+DQUDWW\
 DSSOLHV WKH *RDO-IUDPLQJ 7KHRU\ *)7 DV WKH WKHRUHWLFDO EDVLV IRU
XQGHUVWDQGLQJ EHKDYLRXUDO PRWLYDWLRQ IRU UHGXFLQJ GRPHVWLF HQHUJ\ XVH WKURXJK
GLJLWDOPHGLD 
 
*RDO)UDPH 6XE*RDO 0RWLYH 
*DLQ 9DOXHIRU
PRQH\ 
7R JHW YDOXH IRU PRQH\ SD\ D UHDVRQDEOH SULFH
DYRLGZDVWLQJPRQH\ 
*DLQ 4XDOLW\ 7R JHW VRPHWKLQJ RI KLJK TXDOLW\ DQG UHOLDELOLW\
PHHWLQJRQH¶VKLJKHVWH[SHFWDWLRQV 
*DLQ 6DIHW\ 7RIHHOVDIHFDOPDQGSUHSDUHGIRUWKHXQIRUHVHHQ 
+HGRQLF 6WLPXODWLRQ 7R JHW VRPHWKLQJ H[FLWLQJ VWLPXODWLQJ RU XQLTXH
DYRLGLQJGXOOQHVV 
+HGRQLF &RQYHQLHQFH 7R JHW VRPHWKLQJ SOHDVDQW DQG FRPIRUWDEOH
DYRLGLQJKDVVOHDQGGLVFRPIRUW 
1RUPDWLYH 6RFLDO 
$FFHSWDQFH 
$FFHSWDQFH7RPDNHDJRRGLPSUHVVLRQLGHQWLI\LQJ
ZLWKSHHUVFRQIRUPLQJWRH[SHFWDWLRQV 
1RUPDWLYH (WKLFV 7R DFW DFFRUGLQJ WR PRUDO SULQFLSOHV DQG
REOLJDWLRQVDYRLGLQJJXLOW 
 
,16(577DEOH7KHWKUHHKLJK-RUGHUJRDOVLQ*RDO-IUDPLQJ7KHRU\DQGVHYHQ
UHODWHGVXE-JRDOV*)7%DUERSRXORV! 
 
7KHVDWLVIDFWRU\DFFRPSOLVKPHQWRIDJRDOUHLQIRUFHVVXEVHTXHQWSHUIRUPDQFHVRIWKH
VDPHEHKDYLRXU-DFNVRQ6FKZDQHQHWDO$VEHKDYLRXUVDUHUHSHDWHGLQ
UHFXUULQJ FRQWH[WV DQG VWUHQJWKHQHG WKURXJK LQWHUYDO UHZDUGV WKH\ WKHQ EHJLQ WR
SURFHHGPRUHHIILFLHQWO\ZLWKOHVVWKRXJKW:KHQSHRSOHJUDGXDOO\OHDUQDVVRFLDWLRQV
EHWZHHQDQDFWLRQDQGDJLYHQFRQWH[WWKHEHKDYLRXUDOFRQWUROWUDQVIHUVWRFXHVLQWKH
FRQWH[WZKLFKWULJJHUVDQDXWRPDWLFUHVSRQVHDKDELW/DOO\HWDO2QFHKDELWV
IRUPWKHSHUFHSWLRQRIWKHFRQWH[WDFWLYDWHVWKHDVVRFLDWHGUHVSRQVHLQPHPRU\Woo
d and Rünger, 2016 5HZDUGV IRU KDELW SHUIRUPDQFH KDYH E\ WKLV WLPH EHFRPH
UHODWLYHO\ XQLPSRUWDQW DOWKRXJK WKHVH PD\ EH LPSRUWDQW LQLWLDOO\ WR SURPRWH WKH
OHDUQLQJ RI FRQWH[W-UHVSRQVH DVVRFLDWLRQV :RRG DQG 5QJHU  +DELWV DUH
WKHUHIRUHPHDVXUHGE\IUHTXHQF\RIDFWLRQ7ULDQGLVEXWDOVRE\WKHFRJQLWLYH
SURFHVVHVWKDWGHYHORSWKURXJKIUHTXHQF\DQGDVVRFLDWLRQRIWKHFRQWH[WXDOFXHVDQG
DFWLRQV /DOOH\ HW DO  6WHJ DQG 9OHN  DV GHILQHG E\ 2UEHOO DQG
9HUSODQNHQ  KDELWV DUH EXLOW RQ WKUHH SLOODUV UHSHWLWLRQ DXWRPDWLFLW\ DQG D
VWDEOHFRQWH[W*LYHQDQH[SOLFLWJRDO WKDW LV LQFRPSDWLEOHZLWKDKDELW UHFHQWZRUN
IURP :RRG DQG 5QJHU  KDV LGHQWLILHG WKUHH ZD\V LQ ZKLFK KDELWV LQWHUIDFH
ZLWKJRDOWRJXLGHEHKDYLRXU)LJXUHWKURXJK 
 
x UHSHWLWLRQ DQG H[SRVXUH WR D JLYHQ FRQWH[W LOOXVWUDWHG E\ WKH DUURZV IURP JRDO
V\VWHPWRFRQWH[WFXHVDQGKDELWXDOUHVSRQVH 
x DFWLYDWLRQRULQKLELWLRQRIWKHKDELWXDOUHVSRQVHDQG 
x LQIHUHQFHVDERXWWKHSUREDEOHFDXVHVRIKDELWUHVSRQGLQJUHIOHFWHGE\WKHGRXEOH-
KHDGHGDUURZEHWZHHQKDELWXDOUHVSRQVHDQGJRDOV\VWHP 
 
 ,16(57)LJXUH6FKHPDWLFRIWKUHHZD\VLQZKLFKKDELWVLQWHUIDFHZLWKGHOLEHUDWH
JRDOSXUVXLW:RRGDQG5QJHU! 
 
$V-DJHUSRLQWHGRXWEHIRUHWKHEHKDYLRXUEHFRPHVKDELWXDOLWLV LQIOXHQFHG
E\ WKH VDPH IDFWRUV WKDW LQWHUDFW ZLWK WKH FRJQLWLYH SURFHVVHV DQG FRQWH[WXDO FXHV
=DFKULVVRQ 'DDH  :RRG DQG 1HDO LQ SUHVV $FFRUGLQJ WR 3URFKDVND HW DO
¶VWUDQVWKHRUHWLFDOPRGHO770WKHFUHDWLRQRIGXUDEOHEHKDYLRXULVDVVXPHG
WRJR WKURXJK ILYH VWDJHVSUHFRQWHPSODWLRQFRQWHPSODWLRQSUHSDUDWLRQ DFWLRQDQG
PDLQWHQDQFH 7KH 770 GLVWLQJXLVKHV EHWZHHQ SHRSOH ZKR KDYH QRW \HW GHFLGHG WR
FKDQJHWKHLUEHKDYLRXUWKRVHZKRLQWHQGWRDQGWKRVHZKRDUHDOUHDG\FKDQJLQJDQG
VXVWDLQLQJ WKH EHKDYLRXU 7KH UDWLRQDOH EHKLQG WKLV PRGHO LV WKDW LQGLYLGXDOV DW WKH
VDPH VWDJH VKRXOG IDFH WKH VDPH W\SHV RI SUREOHPV DQG EDUULHUV DQG WKXV FDQ EH
KHOSHGE\WKHVDPHW\SHRILQWHUYHQWLRQV1LVEHWDQG*LFN/LNLQJWKHVWDJHVWR
SRWHQWLDO VWUDWHJLHV WKH 770 VSHFLILHV WHQ SURFHVVHV KRZ EHKDYLRXU FKDQJH PLJKW
RFFXU DQG EH SURPRWHG E\ FRJQLWLYH DIIHFWLYH DQG EHKDYLRXUDO VWUDWHJLHV VR WKDW
SHRSOHPLJKWPRYH WKURXJK WKHVWDJHV 3URFKDVNDHW DO 7KH770KDVEHHQ
ZLGHO\ XVHG LQ KHDOWK LQWHUYHQWLRQ UHVHDUFK PRVW UHFHQWO\ LQ 'HVLJQ IRU +HDOWK\
%HKDYLRXU/XGGHQDQG+HNNHUWZKHUHDIUDPHZRUNIRUVWDJH-PDWFKHGGHVLJQ
LQWHUYHQWLRQV LV SURSRVHG IRU KHDOWK\ EHKDYLRXU FKDQJH DQG SHRSOH¶V ZDWHU
FRQVHUYDWLRQ EHKDYLRXU 6KHUURG  FLWHG LQ 1LVEHW DQG *LFN  ZKHUH WKH
PRGHODFFXUDWHO\SUHGLFWVSHRSOHLQVWDJHVRIFKDQJHUHODWHGWRZDWHUXVDJH7KHRU\RI
DFTXLVLWLRQ RI FRJQLWLYH VNLOOV GHYHORSHG E\ $QGHUVRQ  HFKRHV D VLPLODU
VHTXHQFH RI VWDJHV LQ 770 ZKLFK KDYH EHHQ LQWHJUDWHG LQ 7DQJ¶V  'HVLJQ
EHKDYLRXULQWHUYHQWLRQPRGHO'%,0IRU'HVLJQIRU6XVWDLQDEOH%HKDYLRXU 
 
/LQGHQEHUJDQG6WHJ¶V *RDO-IUDPLQJ7KHRU\DQG:RRGDQG5QJHU¶V 
IUDPHZRUN IRU +DELW )RUPDWLRQ DXJPHQWHG ZLWK 3URFKDVND HW DO¶V 
WUDQVWKHRUHWLFDOPRGHO770ZLOOEHWKHPRGHORIXQGHUVWDQGLQJWDNHQIRUZDUGZLWKLQ
WKLV&KDSWHU ,WDOORZVGHVLJQHUV WRJLYHZHLJKW WR WKHPRWLYDWLRQ WRFKDQJHDQG WKH
KDELWIRUPDWLRQDQGFKDQJH 
 
+DELWVDVURXWLQHSUDFWLFHV 
 
6RFLRORJLVWVKDYHGHYHORSHGDQDOWHUQDWLYHWKHRUHWLFDODFFRXQWRIZKDWSV\FKRORJLVWV
WHUP KDELWXDO EHKDYLRXU 6RFLDO SUDFWLFH WKHRU\ DV D VFKRRO RI WKRXJKW ZLWK PRVWO\
VRFLRORJLFDOURRWVLQWKHZULWLQJVRI%RXUGLHX DQGLVLQFUHDVLQJO\LQIOXHQWLDOLQ
FXUUHQW WKLQNLQJ DERXW KXPDQ EHKDYLRXU SDUWLFXODUO\ LQ WKH FRQWH[W RI HQHUJ\
FRQVXPSWLRQWUDQVSRUWDQGZDVWH,QWKLVDSSURDFKKDELWVDUHXQGHUVWRRGDVZD\VRI
GRLQJ URXWLQH SUDFWLFHV DULVLQJ IURP WKH LQWHUDFWLRQV EHWZHHQ LQGLYLGXDOV DQG WKH
VWUXFWXUHVRIWKHVRFLDOZRUOG7KH\DUHVRFLDODQGFROOHFWLYHUDWKHUWKDQLQGLYLGXDOLVHG
SURFHVVHV RUJDQLVHG DURXQG VKDUHG SUDFWLFDO XQGHUVWDQGLQJ WKDW LQGLYLGXDOV FDUU\
7KHUHIRUHKDELWVDUHQRWWKHSURGXFWRIDVHULHVRIIDFWRUVDVLWLVXQGHUVWRRGLQVRFLDO
SV\FKRORJ\EXWDV URXWLQHSUDFWLFHV WKH\DUH WKHHPHUJHQWRXWFRPHRIHOHPHQWV LQ
WKHVRFLDOZRUOG'DUQWRQHWDO3UDFWLFHVDUHGHILQHGDVµDURXWLQL]HGW\SHRI
EHKDYLRXU ZKLFK FRQVLVWV RI VHYHUDO LQWHUFRQQHFWHG HOHPHQWV ³IRUPV RI ERGLO\
DFWLYLWLHVIRUPVRIPHQWDODFWLYLWLHVµWKLQJV¶DQGWKHLUXVHDEDFNJURXQGNQRZOHGJH
LQ WKH IRUP RI XQGHUVWDQGLQJ NQRZ-KRZ VWDWHV RI HPRWLRQ DQG PRWLYDWLRQDO
NQRZOHGJH´ 5HFNZLW]  S 7KH UROH RI SHRSOH LV WR EH WKH FDUULHUV RI
SUDFWLFHVWKDWRSHUDWHVRFLDOSUDFWLFHV5HFNZLW]7KHSXUSRVHRIWKLVDSSURDFK
LVWRXQGHUVWDQGVRFLDOFKDQJHE\FRQVLGHULQJEHKDYLRXUVLQUHJDUGVWRWKHLUPDWHULDO
VRFLDODQGFXOWXUDOFRQWH[WV3LVFLFHOOLHWDO 
 
,QVWHDG RI WDUJHWLQJ LQGLYLGXDO EHKDYLRXU SUDFWLFH WKHRU\ WDNHV VRFLDO SUDFWLFH DV D
XQLW RI DQDO\VLV IRUXQGHUVWDQGLQJ FRQVXPSWLRQEXW DOVR DXQLW RI LQWHUYHQWLRQ IRU D
JUHDWHU UHGXFWLRQ LQ FRQVXPSWLRQ 3HWWHUVHQ  7KH IRFXV VKLIWV IURP WKH
LQGLYLGXDO WR WKHSUDFWLFH LWVHOIVXFKDVEDWKLQJ ODXQGHULQJDQGFRRNLQJ7KLV OHDGV
DZD\ IURP LQWHUYHQLQJ LQ GHFLVLRQV DQG FRQWH[WXDO FXHLQJ RI WKH KDELW WRZDUGV
UHIOHFWLQJXSRQZKDWVKDSHDFWLRQV7DNLQJ6KRYHHWDO¶VGHILQLWLRQRISUDFWLFH
WKHXQLWVRIGRLQJDUHVKDSHGWKURXJKQRQ-OLQHDULQWHUFRQQHFWHGHOHPHQWVRIPDWHULDOV
PHDQLQJVDQGFRPSHWHQFHV)LJXUH 
 
6WXIIPDWHULDOV3K\VLFDOREMHFWVWRROVDQGQHFHVVDU\LQIUDVWUXFWXUHGHSOR\HGLQWKH
SUDFWLFH 
,PDJHVPHDQLQJV6RFLDOO\VKDUHGFRQYHQWLRQVDQGLQWHUSUHWDWLRQVDVVRFLDWHG 
ZLWKWKHSUDFWLFH 
6NLOOVFRPSHWHQFHV.QRZ-KRZOHYHOVRIFRPSHWHQFHDQGZD\VRIIHHOLQJDQG 
GRLQJLQFHUWDLQZD\V 
 
 ,16(567)LJXUH6KRYH¶V7KUHH(OHPHQWPRGHO! 
 
7KHHOHPHQWVDUHG\QDPLFDOO\UHODWHGWRHDFKRWKHUDQGWKHG\QDPLFLQWHUSOD\RIWKH
HOHPHQWVLVFRQWLQXDOO\UHSURGXFHGPDLQWDLQHGVWDELOL]HGFKDOOHQJHGDQGHOLPLQDWHG
WKURXJK WKH UHLWHUDWLYH SHUIRUPDQFH :DUGH  7KH\ FRPPLQJOH DW D SDUWLFXODU
KLVWRULFDO PRPHQW WKDW DOORZV SDUWLFXODU DFWLYLWLHV WR WDNH KROG DV URXWLQH SUDFWLFHV
.XU]HWDO$SUDFWLFHFDQ WKXVQRWEH UHGXFHG WR WKHHOHPHQWV7KHVH WKUHH
HOHPHQWV DUH QRW IDFWRUV GHWHUPLQLQJ EHKDYLRXUDO RXWFRPHV DQG WKH LQGLYLGXDO LQ
WXUQLVQRWWKHRULJLQDWRURIWKHEHKDYLRXUEXWWKHFDUULHURIWKHSUDFWLFH'DUQWRQHW
DO6KRZHULQJIRUH[DPSOHLVPRUHWKDQSLSHGKRWZDWHU'LIIHUHQWHOHPHQWV
PXVWEHLQWHJUDWHGLQWRWKHSK\VLFDOSHUIRUPDQFHVDQGSUDFWLFHLVFRQVLGHUHGDVHQWLW\
RU QH[XV RI DFWLYLW\ UDWKHU WKDQ DV SHUIRUPDQFH RU WKH FDUU\LQJ RXW RI D SUDFWLFH
3HWWHUVHQ  7R XQGHUVWDQG VKRZHULQJ D SUDFWLFH SHUVSHFWLYH ZRXOG H[SORUH
TXHVWLRQV OLNHZK\GDLO\ VKRZLQJKDVEHFRPHD³QHFHVVLW\´ IRU WKHPRVWSHRSOH LQ
WKH8.ZKLOHKLVWRULFDOO\SHUVRQDOK\JLHQHURXWLQHVW\SLFDOO\LQYROYHGDZHHNO\EDWK
PHDQLQJ WKH LPSRUWDQFH RI GDLO\ IUHVKQHVV WR ILW LQ ZLWK HYHU\GD\ VRFLHW\ KRZ
VKRZHULQJKDVEHHQFR-HYROYHGZLWKWKHSURYLVLRQRIUHTXLVLWHPDWHULDOLQIUDVWUXFWXUH
DQGWHFKQRORJ\VWDIIKRZLWKDVEHHQGRQHDQGILWVLQWRWKHWHPSRUDORUJDQLVDWLRQRI
GDLO\OLIHVNLOOVEHLQJDEOHWRUXQWKHERLOHUDQGJHWZDWHUWRDGHVLUHGWHPSHUDWXUHDW
WKHULJKWWLPHV 
 
7KH7KUHH(OHPHQWV0RGHODOVRRIIHUVDGLDJQRVWLFWRROIRUPDSSLQJLQWHUGHSHQGHQF\
DQG LQWHUDFWLRQ DPRQJ SUDFWLFHV 3UDFWLFHV PD\ EH FORVHO\ UHODWHG WKURXJK VKDULQJ
HOHPHQWV±HJPHDQLQJVWXII*UDP-+DQVVHQDQGLQWHUDFWZLWKHDFKRWKHULQ
GLIIHUHQWZD\V WKH\PD\EH FRPSOHPHQWDU\RU VXEVWLWXWHRWKHUSUDFWLFHVRU FOXVWHU
WRJHWKHU LQ FRPSOH[HV 5RSNH1HWZRUNVRISUDFWLFHVEXLOW RQ WKH FRQQHFWHG
DQGLQWHJUDWHGHOHPHQWVFDQEHLGHQWLILHGDWWKHOHYHORI³OLIHVW\OHV´6SDDUDUHQHWDO
 LQ 6FRWW HW DO  ,QWHUYHQLQJ LQ KDELWV DV URXWLQHV WKXV LQYROYHV WKH
UHFRQILJXUDWLRQ RI HOHPHQWV DQG OLQNV WR D QHZ FRQILJXUDWLRQ WKDW ZRUNV 7KH
URXWLQL]HG VRFLDO V\VWHPLF EXW G\QDPLF QDWXUH RI SUDFWLFH GRHV KRZHYHU RSHQ XS
QHZSRVVLELOLWLHVRIGHVLJQLQJEHKDYLRXUFKDQJHLQWHUYHQWLRQVZKLFKLQWXUQLPSOLHV
WKH QHHG IRU KROLVWLF DQG FROODERUDWLYH DSSURDFKHV WR WKH ERXQGOHVV FRQVXPSWLRQ
$WWHPSWVKDYHEHHQPDGH WR LQYHVWLJDWHKRZSUDFWLFH WKHRU\ FDQ LQIRUP WKHGHVLJQ
SURFHVV WR GHDO ZLWK VXVWDLQDELOLW\ LVVXHV LQ SUDFWLFH-RULHQWHG GHVLJQ ZKLFK LV
GLVFXVVHGODWHULQWKHFKDSWHU 
 
%HKDYLRXUDQG3UDFWLFH 
 
3V\FKRORJ\ DQG VRFLRORJ\ RIIHU WZR GLVWLQFW DFFRXQWV RI HQYLURQPHQWDOO\
XQVXVWDLQDEOHSUDFWLFHVDQGLPSOLFDWLRQVIRUEULQJLQJDERXWFKDQJH$SV\FKRORJLFDO
DQDO\VLVRI ODXQGU\ZRXOG IRFXVRQ WKHZD\ LQZKLFKDQ LQGLYLGXDOZDVKHVFORWKHV
UHDVRQVWRODXQGHUWKHEDUULHUVDQGGULYHUVIRUUHGXFLQJWKHHQYLURQPHQWDOLPSDFWRI
VXFKDKDELW7KHFHQWUDOFKDOOHQJHIRUFKDQJLQJKDELWVDVEHKDYLRXUV LV WKDW UHODSVH
RFFXUV ZKHQ ROG KDELWV FRQWLQXH WR EH DFWLYDWHG DXWRPDWLFDOO\ E\ UHFXUULQJ
HQYLURQPHQWDO FXHV :RRG DQG 5QJHU  ,QWHUYHQWLRQV WR PLQGIXOO\ EUHDNLQJ
DXWRPDWLFHQJDJHPHQW LQ ODXQGU\PLJKWDOHUW LQGLYLGXDOV WR WKH LPSRUWDQFHRIZDWHU
DQG GHWHUJHQW FRQVHUYDWLRQ RU PDNH LW LPSRVVLEOH WR XVH WKH GHWHUJHQW PRUH WKDQ
QHFHVVDU\HJGHVLJQLQJSDFNDJHZKHUHRQO\ULJKWDPRXQWSRXUVRXW%\FRQWUDVWD
SUDFWLFHSHUVSHFWLYHZRXOGIRFXVRQDPDSSLQJRIWKHHOHPHQWVWKDWFRPSULVHODXQGU\
SUDFWLFHV LQ D SDUWLFXODU WLPH SHULRG DQG WKH UHODWLRQV EHWZHHQ WKHVH HOHPHQWV DQG
RWKHU SUDFWLFHV HJ ZDVKLQJ FORWKHV DIWHU D ZRUNRXW ,QVWHDG RI DLPLQJ DW WKH
PRWLYDWLRQDO IDFWRUV GULYLQJ EHKDYLRXU DQG FRQWH[WXDO FXHV WULJJHULQJ KDELWXDO
UHVSRQVHV SUDFWLFH-EDVHG LQWHUYHQWLRQV ZRXOG WDUJHW DW UHDUUDQJLQJ WKH WHFKQLFDO
V\VWHPVDQGLQIUDVWUXFWXUHVHJDZDVKLQJPDFKLQHV\VWHPVRIKRWZDWHUSURYLVLRQ
SUDFWLFDOVNLOOVDQGV\PEROLFHOHPHQWVDQGWKHLULQWHJUDWLRQLQODXQGU\SUDFWLFHV 
 
 
,PSOLFDWLRQVIRU'HVLJQ 
 
7KLV VHFWLRQ ILUVWO\ LQWURGXFHV GHVLJQ VWUDWHJLHV DLPHG DW FKDQJLQJ KDELWV GUDZQ RQ
VRFLDOSV\FKRORJLFDOPRGHOVDQG LOOXVWUDWHV WKHVHZLWKH[DPSOHVRIZKHUH WKH\KDYH
EHHQDSSOLHG7KHQLWGLVFXVVHVWKHIHDVLELOLW\RIGHVLJQWR IRVWHUDEVROXWHUHGXFWLRQV
E\ LQWHUYHQLQJ LQ HYHU\GD\ SUDFWLFHV DQG WKH FRQGLWLRQV IRU WKH SUDFWLFH-EDVHG
LQWHUYHQWLRQV 
 
'HVLJQLQJ+DELW-%DVHG,QWHUYHQWLRQV 
 
6RFLDO SV\FKRORJLFDO PRGHOV KDYH EHHQ SUHGRPLQDQWO\ DSSOLHG LQ SURPRWLQJ PRUH
VXVWDLQDEOHEHKDYLRXUWKURXJKGHVLJQ7DQJ=DFKULVVRQ'DDH&RVNXQHW
DO'HVLJQ IRU6XVWDLQDEOH%HKDYLRXU 'I6% LV D ILHOG LQ VXVWDLQDEOHGHVLJQ
FRQFHUQHG ZLWK WKH DSSOLFDWLRQ RI EHKDYLRXUDO WKHRU\ WR XQGHUVWDQG XVHUV DQG
EHKDYLRXUFKDQJLQJVWUDWHJLHVWRGHVLJQSURGXFWVVHUYLFHVDQGV\VWHPVWKDWHQFRXUDJH
PRUH VXVWDLQDEOH XVH %KDPUD DQG /LOOH\  'I6% DSSURDFKHV WDNH LQGLYLGXDO
EHKDYLRXUDV WKHIRFDOXQLWRIDQDO\VLVDQG LQWHUYHQWLRQ6KRYHHWDO6FRWWHW
DO  .XLMHU DQG %DNNHU  'UDZQ IURP :RRG DQG 5QJHU¶V 
)UDPHZRUNIRU+DELW)RUPDWLRQ/LQGHQEHUJDQG6WHJ¶V*RDO-IUDPLQJ7KHRU\
*)7DQG3URFKDVNDHW DO¶V 7UDQVWKHRUHWLFDO0RGHO 7707KH IROORZLQJ
VHFWLRQSUHVHQWVDPRGHOIRUGHVLJQIRUKDELW-EDVHGLQWHUYHQWLRQV 
 
$V KLJKOLJKWHG HDUOLHU EHIRUH D KDELW LV IRUPHG ³EHKDYLRXU FKDQJH LQWHUYHQWLRQV
HQFRXUDJHWKHIRUPDWLRQRIKDELWVZKHQSHRSOHUHSHDWDQDFWLRQVXIILFLHQWO\RIWHQLQD
VWDEOHFRQWH[WWRIRUPFRJQLWLYHDVVRFLDWLRQVEHWZHHQFRQWH[WFXHVDQGWKHUHVSRQVH´
:RRGDQG1HDOLQSUHVVS$VDQHYROXWLRQRI7DQJ¶VZRUND'HVLJQIRU
3RVLWLYH +DELW 0RGHO )LJXUH  WKHUHIRUH LOOXVWUDWHV WKH IDFWRUV WKDW SURPRWH DQG
LPSHGH KDELW IRUPDWLRQ DQG GHVLJQ VWUDWHJLHV DUH KLJKOLJKWHG WR FRUUHVSRQG WR WKH
VWDJHV LQ FKDQJH IRU WKH SXUSRVH RI HQFRXUDJLQJ KDELW FKDQJH LQ WKH FRQWH[W RI
VXVWDLQDEOH FRQVXPSWLRQ 6WHYHQ FDWHJRULHV RI GHVLJQ VWUDWHJLHV DUH RXWOLQHG WKDW
FKDQJH WKH HQYLURQPHQW DURXQG WKH SHUVRQ WR GLVUXSW WKH FRQWH[WXDO FXHLQJ RI WKH
KDELWEDVHGRQOHYHOVRIPRWLYDWLRQDOUHDGLQHVVDORQJWKHSURFHVVRIFKDQJH7DEOH
LOOXVWUDWHVHDFKGHVLJQVWUDWHJ\ZLWKH[DPSOHVRIZKHUHWKH\KDYHEHHQDSSOLHG 
 
 
 
,16(57)LJXUH'HVLJQIRU3RVLWLYH+DELW0RGHO! 
 
)RFXVLQJ RQ SHRSOH ZLWKRXW LQWHQWLRQ WR FKDQJH DW WKH ³SUHFRQWHPSODWLRQ´ VWDJH LQ
770 GHVLJQ VWUDWHJLHV IRU JRDO PDWFKLQJ UHVSRQG WR JRDO IUDPHV VR DV WR OHYHUDJH
SHRSOH¶VGHFLVLRQSURFHVVDQGPRWLYDWHSHRSOH WRH[SRVH WKHPVHOYHV WRSHUIRUPDQFH
FRQWH[WV:RRGDQG5QJHU)RUWKHKDELWV WKDWDUHQRWQHFHVVDULO\SURPRWHG
E\JRDO-GLUHFWHGOHDUQLQJILYHW\SHVRIGHVLJQVWUDWHJLHVKDYHEHHQSURSRVHGZLWKILYH
GLIIHUHQW GHVLJQ DLPV IHHGEDFN HQDEOLQJ PRWLYDWLQJ VWHHULQJ DQG IRUFLQJ  7KHVH
VWUDWHJLHV VSUHDGLQJ RYHU PXOWLSOH VWDJHV LQ 770 PLJKW KHOS WR GHYHORS WKH
LQWHUYHQWLRQVWKDWDGGUHVVWKHSUREOHPVDQGEDUULHUVIDFHGE\LQGLYLGXDOVDWWKHVDPH
VWDJHDQGLQIOXHQFHPRYHPHQWDWGLIIHUHQWVWDJHV)LQDOO\GHVLJQVWUDWHJLHVDLPHGDW
WDUJHWLQJPRPHQWVRIFKDQJHVXSSRUWLQWHUYHQWLRQVWKDWFDQFDSLWDOLVHRQWKHVSHFLILF
GLVFRQWLQXLW\RUKDELW WULJJHUVDOWHUHGWKURXJKDOLIHFKDQJH -VXFKDVPRYLQJKRXVH
FKDQJLQJMREKDYLQJDFKLOGRUUHWLULQJIURPZRUN7KHVHOLIHHYHQWVSURYLGHZLQGRZV
RIRSSRUWXQLW\LQZKLFKWRGHOLYHULQWHUYHQWLRQVWKDWHOLPLQDWHRULQFUHDVHH[SRVXUH
WRWKHFXHVWKDWDXWRPDWLFDOO\WULJJHUXQVXVWDLQDEOHRUVXVWDLQDEOHKDELWSHUIRUPDQFH
7KHUH LV LQFUHDVLQJ HYLGHQFH WKDW LQWHUYHQWLRQV GHOLYHUHG DW WKHVH ³PRPHQWV RI
FKDQJH´FDQEHPRUHHIIHFWLYHWKDQLIGHOLYHUHGDWDQRWKHUWLPHVLQFHSHRSOHPD\EH
PRUHDEOHRUZLOOLQJWRGRWKLQJVGLIIHUHQWO\'DUQWRQHWDO:RRGDQG1HDOLQ
SUHVV 7KHUHIRUH WKLV W\SH RI LQWHUYHQWLRQ PLJKW QRW EH GHSHQGHQW RQ LQGLYLGXDO¶V
OHYHOVRISUH-PRWLYDWLRQ 
 
 
Matching 
Aim: responding to goal frames, WROHYHUDJHSHRSOH¶VGHFLVLRQSURFHVVDQGencourage 
people to exercise a different choice in practice through reconsciousness raising or friction 
reducing for environmental behaviours 
How it works:  
1.
 
Responding to normative goals that 
often imply pro-environmental actions, 
interventions make the value of action 
outcomes visible, understandable and 
accessible to provoke reflection and to 
act on a social or personal norm;  
2.
 
Responding to gain and hedonic goals 
that often hinder pro-environmental 
actions, interventions provide desired 
functionality with less impact on 
environment so as to remove the 
barriers that reduce discouragement 
caused by the in-built friction for 
environmental behaviours 
Example: 
The use of interactive online displays shows 
historic and current consumption data, with 
relevant environmental or social 
comparisons and facilitates a self-appraisal 
of energy consumption.  
Heat Me, an interactive app, persuades 
people to turn down the thermostaWWRÛ&
over a period of time. By acknowledging the 
most prominent home heating behaviours - 
the desLUHIRUSHULRGLF³KHDWERRVWV´LW
makes relatively easy for users to raise the 
WHPSHUDWXUHLHÛ&IRUOLPLWHGSHULRGV
(Hanratty, 2015).  
Feedback 
Aim: to inform people clearly about what they are doing and to facilitate consumers to 
make environmentally responsible decisions through offering real-time feedback 
How it works:  
Obtrusive feedback provides tangible aural, 
visual, or tactile signs as reminders to 
inform people of resource use  
Example: 
Fridge alarm detects when the door has been 
left open for more than 60 seconds and 
reacts by sounding an alarm that is 
impossible to ignore, and subsequently 
trigger the user to close the fridge.   
Enabling 
Aim: to support people in making the right choices and taking responsibility of theirs 
actions through providing consumers with options 
How it works:  
People are empowered to make a choice 
and the product enables sustainable use to 
take place 
Example: 
'RPHVWLF(QHUJ\'LVSOD\PDNHVLWHDVLHU
IRUSHRSOHVHHZKDWLVZDVWLQJWKHHQHUJ\
ZLWKRXWIRUFLQJWKHSHRSOH'HVLJQ&RXQFLO
 
Motivating 
Aim: to inspire people to explore more sustainable usages through providing rewards to 
³SURPSW´JRRGEHKDYLRXU 
How it works:  
Interventions show people the 
consequences of actions through a variable 
(financial, emotional, social, physical) 
reward  
Example: 
)ORZHU/DPS³EORRPV´DVDUHZDUG±
FKDQJLQJLWVVKDSHZKHQSRZHU
FRQVXPSWLRQKDVEHHQORZIRUVRPHWLPH
7RPDNHWKHODPSPRUHEHDXWLIXODFKDQJH
LQEHKDYLRXULVQHHGHG,QWHUDFWLYH,QVWLWXWH
 
Steering  
Aim: to facilitate users to adopt pro-environmental habits through the prescriptions and/or 
constraints of use embedded in the design  
How it works:  
Interventions contain affordances and 
constraints which encourage people to 
adopt sustainable habits or reform existing 
unsustainable habits. 
Example: 
The AWARE Puzzle Switch is an on/off 
button that encourages people to switch off 
WKHOLJKWE\SOD\LQJZLWKSHRSOH¶VEXLOW-in 
desire for order (The AWARE project, 
2007) 
Forcing 
Aim: to make it harder or impossible for people to act on undesired behaviours by 
introducing friction to existing context or removing cue of the habit so as to prevent 
relapse in the change. 
How it works:  
Interventions add friction to undesired 
automated responses or removing cue of 
the habit  
Example: 
A speed bump forces the people to drive 
slowly. 
 
 
Targeting Moments of Change 
Aim: to improve effectiveness of the interventions by targeting events in the life course 
How it works:  
Habit-based interventions are designed to 
coincide with key events and other 
transitions in life course  
Example: 
TravelSmart programm delivers 
personalised travel planning advice (an 
intensive intervention) to people who have 
recently moved into an area (Sustrans 2008).  
 
,16(577DEOH'HVLJQVWUDWHJLHVDQGH[DPSOHV! 
 
 
7KH 'HVLJQ IRU 3RVLWLYH +DELW 0RGHO VXJJHVWV WKDW WKH UHODWLYH VWDJHV RI KDELWXDO
IRUPDWLRQGLFWDWHWKHLQGLYLGXDO¶VPRWLYDWLRQDOUHDGLQHVVIRUFKDQJHDQGUHFHSWLYHQHVV
WR LQWHUYHQWLRQV ,W SURYLGHV D IUDPHZRUN IRU WKH GHVLJQ RI LQWHUYHQWLRQV EDVHG RQ
LQGLYLGXDO GLIIHUHQFHV LQ HQYLURQPHQWDO LQWHQWLRQV DQG UHDGLQHVV WR DGRSW QHZ
EHKDYLRXUVDVZHOODVVWUDWHJLHVWRIDFLOLWDWHFKDQJH)RUH[DPSOHWRHQFRXUDJHZDWHU
FRQVHUYDWLRQ FRQVXPSWLRQ SHRSOH¶V FRQWHPSODWLQJ WKLV SUDFWLFH PD\ QHHG WR EH
UHPLQGHG (FR 6KRZHUGURS 0F'RQRXJK DQG %UDXQJDUW  IDFLOLWDWHV NHHSLQJ
WUDFN RI WKH ZDWHU XVHG GXULQJ D VKRZHU DQG VHWV RII DQ DODUP WR ZKHQ PRUH WKDQ
UHFRPPHQGHGZDWHULVXVHG3HRSOHLQWKHDFWLRQVWDJHPD\QHHGWKHZDWHUFRPSDQ\
WKDWRIWHQJLYHVDVPDOOUHEDWHIRUDUHGXFWLRQLQZDWHUFRQVXPSWLRQRQDZHHNO\EDVLV
DVUHZDUGVXQWLOWKH\EHFRPHQHZKDELWVLQWKHPDLQWHQDQFHVWDJH 
 
7KH EHKDYLRXUDO WKHRU\ SURYLGHV KHXULVWLF IUDPHZRUNV IRU H[SORULQJ DQG
FRQFHSWXDOLVLQJ KXPDQ DFWLRQ WKH XQGHUO\LQJ IRUPDWLRQ RI KDELWV DV ZHOO DV D
WKHRUHWLFDO EDVLV IRU LQWHUYHQWLRQV 7KHUH LV D JURZLQJ ERG\ RI ZRUN LQ VXVWDLQDEOH
GHVLJQDQGDQLQFUHDVLQJQXPEHURI'I6%FDVHVWXGLHVLQ WKHOLWHUDWXUHVXFKDV WKH
GHVLJQRIIULGJHLQ7DQJDQG%KDUPDZDVKLQJPDFKLQHLQ/LGPDQDQG
5HQVWU|P  ZRRGVWRYH LQ =DFKULVVRQ 'DDH  ZKLFK IRFXV VROHO\ RQ
LQGLYLGXDO FKDQJH DQG FRQFHSWXDOLVLQJ KDELW DV D IDFWRU LQ EHKDYLRXU $ UDQJH RI
VWUDWHJLHV WDUJHWLQJ LQGLYLGXDOV DQG WKHLU ³UDWLRQDO´ EHKDYLRXU DV WKH UHVXOW RI
SURFHVVHVRIFRJQLWLYHGHOLEHUDWLRQZKHQWHVWHGPRUHH[WHQVLYHO\FDQEHHIIHFWLYHLQ
SURPRWLQJ PRUH SUR-HQYLURQPHQWDO EHKDYLRXU SDUWLFXODUO\ IRFXVLQJ RQ WKH VSHFLILF
SURGXFWXVHUW\SHDQGPRPHQWV LQ WLPH+RZHYHU WKHHIIHFWRQEHKDYLRXUDOFKDQJH
PD\EHRQO\IHDVLEOHIRUWKHVKRUWWHUP/RFNWRQHWDO 
 
3UDFWLFH-RULHQWHG'HVLJQ 
 
³3UDFWLFH-RULHQWHGGHVLJQ´6KRYHHWDOLVDUHODWLYHO\QHZDUHDRIUHVHDUFKWKDW
HPHUJHG IURP WKH ³'HVLJQLQJ DQG &RQVXPLQJ REMHFWV SUDFWLFHV DQG SURFHVVHV´
UHVHDUFKSURJUDPLQNXLMHU'UDZLQJRQ WKHVRFLDOSUDFWLFH WKHRU\DVD
SRWHQWLDO ZD\ WR LQIRUP WKH WUDQVLWLRQ WRZDUGV VXVWDLQDEOH FRQVXPSWLRQ ³SUDFWLFH-
RULHQWHG GHVLJQ´ WDNHV WKH SUDFWLFH DV D XQLW RI DQDO\VLV DQG GHVLJQ .XLMHU 
6KRYH¶V7KUHH(OHPHQWPRGHOKDVEHHQDGRSWHGDVDWRROWRPDSSUDFWLFHZKLFKKDV
EHHQGRPLQDWLQJWKHUHFHQWLQYHVWLJDWLRQVLQWRKRZGHVLJQSURFHVVHVFDQEHLQIRUPHG
E\SUDFWLFHWKHRU\VXFKDVWKHZRUNRI6FRWWDQG.XLMHURQEDWKLQJ 
 
7KH ILUVW VWHS WRZDUG WKH LQWHUYHQWLRQ IURP D VRFLDO SUDFWLFH SHUVSHFWLYH EHFRPHV D
PDSSLQJ RI WKH HOHPHQWV WKDW FXUUHQWO\ FLUFXODWH WR DOORZ SDUWLFXODU SUDFWLFHV WR
VXFFHVVIXOO\UHFUXLW WKHLUFDUULHUV$V6KRYHHWDO SVXJJHVW WKHDLPLV WR
XQGHUVWDQG WKH ³WUDMHFWRULHV DQG FDUHHUV´ RI SUDFWLFHV WKDW YDU\ LQ WKHLU OHYHO RI
UHVRXUFH LQWHQVLW\ .XLMHU  YLVXDOLVHV WKH DFWLYLWLHV WKDW DUH QHFHVVDU\ WR
XQGHUWDNHIRUWKHSUDFWLFHPDSSLQJ)LJXUH 
 
 ,16(57)LJXUH0RGHOIRUSUDFWLFHVDVDXQLWRIDQDO\VLVDQGLQWHUYHQWLRQFLUFOHV
UHSUHVHQWDFWLYLWLHVVTXDUHVLQWHUPHGLDWHUHVXOWVKuijer, 2014! 
 
3ODFLQJDSUDFWLFH±ZKDWLVDFWXDOO\GRQHDWWKHFHQWUHRIDWWHQWLRQFRXOGKHOSSURYLGH
DULFKHUXQGHUVWDQGLQJRIVRPHKLGGHQLVVXHVWKDWSUHYHQWHIIHFWLYHLPSOHPHQWDWLRQRI
LQWHUYHQWLRQVEDVHGRQVLQJOHSURGXFWVRUXVHUVKLJKOLJKWLQJWKHPXWXDOGHSHQGHQFLHV
DQG FRPSOH[ LQWHUDFWLRQV LQ V\VWHPV RI LGHDV VNLOOV DQG REMHFWV WKDW ³ORFN-LQ´
XQVXVWDLQDEOH EHKDYLRXUV &KDWWHUWRQ  8VLQJ WKH 7KUHH (OHPHQW PRGHO DV D
PDSSLQJWRRO LQ WKHHDUO\GHVLJQGHYHORSPHQWSURFHVVDOORZVIUDPLQJSUREOHPVLQD
PRUH KROLVWLF DQG V\VWHPLF PDQQHU 7KLV PHWKRG LQYROYHV FRQYHQLQJ UHVRXUFHV DQG
VNLOOVIURPGLIIHUHQWVHFWRUVDURXQGWKHSUDFWLFHVLQTXHVWLRQ'DUQWRQHWDODQG
WKHLGHQWLILFDWLRQRIconnection to challenges present in the technology development 
context, for example, related to resources and lock-in to existing manufacturing sche
mes (Pettersen, et al., 2013). 
 
+RZHYHU DV QRWHG E\ 3HWWHUVHQ  S WKH SUDFWLFH WKHRU\ LV VWURQJ DW
FRQFHSWXDOLVLQJ ³the interplay between humans and technology and system level 
dynamics between practices´ EXW QRW HTXLSSHG ZLWK WKH WRROV DQG DSSURDFKHV IRU
GHILQLQJ V\VWHP ERXQGDULHV ZKLFK LV QHHGHG IRU WKH DVVHVVPHQW RI ³DEVROXWH´
UHGXFWLRQV3HWWHUVHQS3HWWHUVHQDUJXHVWKDWWKHLPSDFWZRXOGQRW
QHFHVVDULO\ EH PHDVXUHG DW WKH OHYHO RI SUDFWLFH 'XH WR WKH V\VWHPLF QDWXUH RI
FRQVXPSWLRQ FKDQJHV LQ RQH SUDFWLFH PD\ LQIOXHQFH RWKHU UHOHYDQW SUDFWLFHV DUHDV
UHVXOWLQJLQFRQVXPSWLRQVKLIWLQJDFFRUGLQJO\,WPLJKWWKHUHIRUHPDNHPRUHVHQVHWR
ORRN DW FKDQJHV DW WKH OHYHO RI KRXVHKROGV WKDQ DW WKH OHYHO RI VLQJOH SUDFWLFHV
'UDZLQJRQSUDFWLFHWKHRU\DQGV\VWHPLQQRYDWLRQWKHRU\3HWWHUVHQVXJJHVWV
XVLQJ PXOWL-OHYHO SHUVSHFWLYH 0/3 RQ VRFLRWHFKQLFDO FKDQJH DV D VXSSOHPHQW WR
VRFLDOSUDFWLFH WKHRU\ WKDWZRXOGKHOSDQDO\VH WKHFRQGLWLRQV IRUGHVLJQDFWLYLWLHV LQ
FRPPHUFLDO ILUPV WR DFKLHYH DFWXDO UHGXFWLRQV LQ UHVRXUFH FRQVXPSWLRQ 7KH
IROORZLQJVHFWLRQVRXWOLQHWKHVHWZRSHUVSHFWLYHVLQUHODWLRQWRGHVLJQEULHIO\ 
 
 
6RFLR-WHFKQLFDOV\VWHPWKHFRQWH[WIRUSUDFWLFH-RULHQWHGLQWHUYHQWLRQ 
 
6RFLR-WHFKQLFDO V\VWHPV UHIHU WRGHHS-VWUXFWXUDO FKDQJHV (O]HQHW DO ZKLFK
LQFOXGH WKHZLGHUFRQWH[W HJ ILUPVDQG LQGXVWULHVDQGPXOWLSOH VRFLDO DFWRUV HJ
SROLF\ PDNHUV SROLWLFLDQV FRQVXPHUV FLYLO VRFLHW\ HQJLQHHUV DQG UHVHDUFKHUV
*HHOV  *HHOV GHILQHV VRFLR-WHFKQLFDO V\VWHP DV ³WKH OLQNDJHV EHWZHHQ
HOHPHQWVQHFHVVDU\ WR IXOILO VRFLHWDO IXQFWLRQV´ *HHOV S VXFKDV HQHUJ\
VXSSO\WUDQVSRUWRUFRPPXQLFDWLRQDQGEUHDNVWKHPLQWRVXE-IXQFWLRQV³SURGXFWLRQ´
³GLIIXVLRQ´DQG³XVH´7KHIXOILOPHQWRIVXE-IXQFWLRQVUHTXLUHVQHFHVVDU\HOHPHQWVRU
UHVRXUFHV DQG VRFLR-WHFKQLFDO V\VWHPV WKXV FRQVLVW RI WKHVH HOHPHQWV VXFK DV
DUWHIDFWV NQRZOHGJH FDSLWDO ODERXU DQG FXOWXUDO PHDQLQJV HWF )LJXUH  JLYHV D
VFKHPDWLF UHSUHVHQWDWLRQ RI VRFLDO JURXSV DQG WKHLU UHODWHG UHFRXUVHV DQG IXQFWLRQV
ZKLFKFDUU\DQGUHSURGXFHVRFLR-WHFKQLFDOV\VWHPV 
 
 ,16(57)LJXUH6RFLDOJURXSVZKLFKFDUU\DQGUHSURGXFH67-V\VWHPV*HHOV
S! 
 
7KH 67-V\VWHP SUHVHQWV WKH FRQWH[W WKDW PD\ HQDEOH DQG LPSHGH GHVLJQ DFWLRQV
3HWWHUVHQ,WLVUHFRQVWUXFWHGDQGFKDQJHGDVVRFLDODFWRUVZRUNWRZDUGWKHLU
JRDOVDQGIROORZWKHUXOHVWKDWPLJKWHQDEOHJXLGHRUJDQLVHDQGHYHQFRQVWUDLQWKHLU
DFWLYLWLHVDQGLQWHUDFWLRQV7KHUXOHVWKDWPD\EHFRJQLWLYHQRUPDWLYHDQGUHJXODWLYH
DUH OLQNHG WRJHWKHUDQGRUJDQLVHG LQWR UXOHSULYDWHRU VRFLDO V\VWHPV *UHHOV
,QWHUUHODWHG UXOHV ZRXOG IRUP UXOH-UHJLPHV  %\ UHFRJQLVLQJ WKLV GHVLJQHUV PD\
SURGXFH RU UHSURGXFH UXOHV WKDW DUH OLQNHG ZLWKLQ DQG EHWZHHQ UHJLPHV RI SROLF\
VFLHQFH WHFKQRORJ\ XVHU DQG PDUNHW DQG VRFLRFXOWXUDO LVVXHV 7KLV ZRXOG RIIHU
GHVLJQHUV D QHZ SHUVSHFWLYH WR XQGHUVWDQG DQG IUDPH SUREOHPV DQG LGHQWLI\ QHZ
RSSRUWXQLWLHV IRU FUHDWLQJ D ODUJH VFDOH FKDQJH ZKLFK SUREDEO\ LQYROYHV SURGXFW
UHTXLUHPHQWVDQGUHJXODWLRQVEXWDOVRWKHFRPSDQ\¶VSURGXFWSRUWIROLRPDQDJHPHQW
)URP D V\VWHPDWLF SHUVSHFWLYH SRUWIROLR PDQDJHPHQW FRYHUV SURGXFW VWUDWHJ\
SRUWIROLRPDQDJHPHQWSURFHVVSRUWIROLRPHWKRGVDQGPRGHOV+RZHYHU WKHUHPLJKW
UHPDLQDFKDOOHQJHIRUSULRULWLVLQJQHZNLQGVRILGHDVDQGFRQFHSWV3HWWHUVHQ
VXJJHVWV WKDW WKH PXOWL-OHYHO SHUVSHFWLYH 0/3 *HHOV  *HHOV  WKDW
DSSHDUV WR SOD\ D GHFLVLYH UROH LQ KHOSLQJ WR RYHUFRPH WKLV 0/3 H[SODLQV WKH
SRWHQWLDOHIIHFWVRILQWURGXFLQJLQQRYDWLRQDWGLIIHUHQWOHYHOVRIVWUXFWXUDWLRQKRZWKH
LQQRYDWLRQHVWDEOLVKHGSUDFWLFHVDQGVRFLHW\ZRXOGFR-HYROYH7KHPXOWL-OHYHOPRGHO
FRQVLVWV RI WKUHH OHYHOV WHFKQRORJLFDO QLFKHV VRFLR-WHFKQLFDO UHJLPH DQG ODQGVFDSH
GHYHORSPHQWV )LJXUH  SUHVHQWV D G\QDPLF PXOWL-OHYHO SHUVSHFWLYH RQ V\VWHP
LQQRYDWLRQV 
 
 ,16(57)LJXUH0XOWLSOHOHYHOVRIDQHVWHGKLHUDUFK\*HHOVS! 
 
7KH OHYHOV RI QLFKHV DQG ODQGVFDSH DUH GHILQHG LQ UHODWLRQ WR WKH UHJLPH OHYHO 7KH
QLFKH OHYHO UHIHUV WR ³SUDFWLFHV RU WHFKQRORJLHV WKDW GHYLDWH VXEVWDQWLDOO\ IURP WKH
H[LVWLQJ UHJLPH´ *HHOV S-1LFKHV SURYLGH VSDFHV IRU H[SHULPHQWDWLRQ
DQGOHDUQLQJLQWKHIRUPRIVPDOOPDUNHWQLFKHVZKHUHXVHUVKDYHVSHFLDOGHPDQGVRU
WKHIRUPRIWHFKQRORJLFDOQLFKHVZKLFKDUHRIWHQSOD\HGRXWDVH[SHULPHQWDOSURMHFWV
LQ5	'ODEV*HHOV([DPSOHVJLYHQRIVXFKQLFKHVLQFOXGHJUDVVURRWV
LQLWLDWLYHVIRUFROODERUDWLYHFRQVXPSWLRQDQGVPDUWFLW\GHPRQVWUDWLRQDUHQDV1LFKH
DFWRUVKRSHWKDWWKHLUQRYHOWLHVDUHXVHGLQWKHUHJLPHRUHYHQUHSODFHLWDOWKRXJKWKLV
PD\ QRW EH HDV\ EHFDXVH WKH H[LVWLQJ UHJLPH LV VWDELOLVHG E\ PDQ\ ORFNHG-LQ
PHFKDQLVPV 
 
7KH ODQGVFDSH LV WKH PRVW VWDEOH OHYHO ,W LV EH\RQG WKH UHDFK RI VLQJOH DFWRUV DQG
FDQQRWEHFKDQJHGDWZLOO*UHHOV7KHODQGVFDSHUHIHUVWRWKHZLGHUH[RJHQRXV
HQYLURQPHQW WKDW LQIOXHQFHV QLFKHV DQG UHJLPH G\QDPLFV VXFK DV ³GHPRJUDSKLFDO
WUHQGV SROLWLFDO LGHRORJLHV VRFLHWDO YDOXHV DQG PDFUR-HFRQRPLF SDWWHUQV´ ZKLFK
LQIOXHQFHVQLFKHVDQGUHJLPHG\QDPLFV*HHOVS 
 
7KH UHJLPH OHYHO LV JHQHUDOO\ VWDEOH DQG FRRUGLQDWHV WKH DFWLYLWLHV RI VRFLDO JURXSV
*HHOV  ,W LQFOXGHV ³FRJQLWLYH URXWLQHV DQG VKDUHG EHOLHIV FDSDELOLWLHV DQG
FRPSHWHQFHV OLIHVW\OHVDQGXVHUSUDFWLFHV IDYRXUDEOH LQVWLWXWLRQDODUUDQJHPHQWVDQG
UHJXODWLRQV DQG OHJDOO\ ELQGLQJ FRQWUDFWV´ *HHOV  S 6PDOO FKDQJHV
DFFXPXODWH FUHDWLQJ VWDEOH WUDMHFWRULHV DORQJ WKHGLPHQVLRQVRI WHFKQRORJ\ FXOWXUH
SROLF\VFLHQFHPDUNHWXVHUSUHIHUHQFHVDQGFXOWXUDOPHDQLQJ7KHVHFR-HYROYHDQG
KDYHWKHLURZQG\QDPLFV7KHDFWRUVPDNHPRYHVZLWKLQDQGEHWZHHQVRFLDOJURXSV
UHDFWLQJWRHDFKRWKHU
VDFWLRQVZLWKFKDQJHVLQWKHVRFLRWHFKQLFDOV\VWHPVDVDUHVXOW
*HHOV7DNHDQH[DPSOHRIVRFLR-WHFKQLFDOODXQGHULQJV\VWHPIURP3HWWHUVHQ
HW DO¶V  WR UHGXFH ZDWHU FRQVXPSWLRQ ZDVKLQJ PDFKLQH PDQXIDFWXUHUV PD\
PDNH SURGXFWV PRUH HIILFLHQW WH[WLOH PDQXIDFWXUHUV PD\ GHYHORS PDWHULDOV WKDW DUH
VROLGHQRXJKWRWROHUDWHIUHTXHQWZDVKLQJF\FOHSROLF\-PDNHUVPD\ODXQFKJUDGXDOO\
VWULFWHUUHJXODWLRQVIRUWKHRWKHUDFWRUV,QWKHSURFHVVRIWUDQVLWLRQRQHUHJLPHFDQEH
UHSODFHG E\ DQRWKHU *HHOV  ZKHUH PDMRU FKDQJHV RFFXU LQ WKH ZD\V WKDW
VRFLHWDO IXQFWLRQV DUH DFKLHYHG 3HWWHUVHQ  7KLV PD\ UHVXOW IURP QLFKH
LQQRYDWLRQV VXFK DV ZDWHUOHVV ZDVKLQJ PDFKLQH ;HURV QG DQG DVVRFLDWHG
LQIUDVWUXFWXUHVDQGSUDFWLFHVWKDWJDLQPRPHQWXPRUIURPODQGVFDSHFKDQJHVVXFKDV
FOLPDWHFKDQJHWKDWFUHDWHVSUHVVXUHRQWKHUHJLPHDQGGHVWDELOLVDWLRQRIWKHUHJLPHWR
RIIHUZLQGRZVRIRSSRUWXQLW\IRUQLFKHLQQRYDWLRQV*HHOV 
 
7KH PXOWL-OHYHO SHUVSHFWLYH FDQ EH SDUWLFXODUO\ KHOSIXO IRU WKH XQGHUVWDQGLQJ
SURFHVVHVRIVRFLHWDOFR-HYROXWLRQWUDQVLWLRQDOSURFHVVHVDQGLGHQWLI\LQJKLQGHUVDQG
RSSRUWXQLWLHV IRU FKDQJH  $OWKRXJK FKDQJHV LQ KDELWV DV URXWLQH SUDFWLFHV GR QRW
QHFHVVDULO\ LQYROYH VRFLHWDO WUDQVLWLRQV DQG UHJLPH UHSODFHPHQWV WKH VSDFH IRU
FUHDWLQJ VXFK FKDQJH FDQ EH FRQVWUDLQHG E\ UHLJQLQJ UHJLPHV +DUJUHDYHV HW DO
 7KH GHYHORSPHQW RI LQWHUYHQWLRQV WDFNOLQJ SUDFWLFHV LQYROYHV WKH
UHDUUDQJHPHQWRIWKHSDUWVWKHUXOHVDQGUHVRXUFHVPDGHXSWKHSUDFWLFHZKLFKPD\
EH LPSHGHG E\ FXUUHQW V\VWHPV DQG SURYLVLRQV 7R FDSWXUH VXFK LVVXHV 3HWWHUVHQ
 SURSRVHV XVLQJ WKH VWUHQJWKV RI SUDFWLFH WKHRU\ DQG WKHRULHV RQ V\VWHP
LQQRYDWLRQ DQG WKH0/3 IRU VWXGLHVRI WKHSRWHQWLDO UROH DQG IHDVLELOLW\ RISUDFWLFH-
RULHQWHGGHVLJQLQIRVWHULQJDEVROXWHUHGXFWLRQV0RUHVSHFLILFDOO\SUDFWLFHWKHRU\LV
XVHGWRXQGHUVWDQGWKHFKDUDFWHULVWLFVDQGGHYHORSPHQWRIWKHSUDFWLFHHQDEOHUDQG
KLQGHUVRIFKDQJHDQGLGHQWLI\GHVLJQGLUHFWLRQVIRUIRVWHULQJDEVROXWHUHGXFWLRQV
7KH 0/3 LV WKHQ XVHG WR  FKDUDFWHULVH WKH VLWXDWLRQ DQG LGHQWLI\ UHVLVWDQFH DQG
LQHUWLD DJDLQVW DQG ZLQGRZV RI RSSRUWXQLW\ IRU FKDQJH LQ WKH GLUHFWLRQ RI DEVROXWH
UHGXFWLRQV DQG  DVVHVV WKH IHDVLELOLW\ RI WKH GHVLJQ GLUHFWLRQV DQG LQWHUYHQWLRQV
SURSRVHG 
 
 
)HDVLELOLW\ RI GHVLJQ GLUHFWLRQV IRU FKDQJLQJ SUDFWLFHV DQG IRVWHULQJ DEVROXWH
UHGXFWLRQV 
 
'HVLJQ GLUHFWLRQV IRU UHGXFLQJ WKH UHVRXUFH LQWHQVLW\ RI SUDFWLFHV FRXOG EH GLYLGHG
LQWR WKUHH JURXSV UHJLPH FRPSOLDQW LQWHUYHQWLRQV VWUHWFK LQWHUYHQWLRQV DQG
LQWHUYHQWLRQVXQOLNHO\WREHLPSOHPHQWHGLQWKHFXUUHQWUHJLPH3HWWHUVHQ 
 
0RVWRIWKHUHJLPHFRPSOLDQWLQWHUYHQWLRQVDUHLQFUHPHQWDOLQQRYDWLRQVZKLFKGRQRW
QHFHVVDULO\ OHDG WR DFWXDO UHGXFWLRQV LQ UHVRXUFH FRQVXPSWLRQ %XVLQHVV IDYRXUV
SURGXFW FHQWULF LQWHUYHQWLRQV LQSXUVXLW RI UHVRXUFH HIILFLHQF\ ,W FRXOGEHHQKDQFHG
ZLWKWUDGLWLRQDOHFRGHVLJQDSSURDFKHVDQGWRROVWKDWLPSURYHWKHUHVRXUFHDQGHQHUJ\
HIILFLHQF\WKURXJKRXWWKHFRPSOHWHOLIHF\FOHRIWKHSURGXFWHJORZ-LPSDFWPDWHULDO
VHOHFWLRQSURGXFWOLIHWLPHH[WHQVLRQYDQ+HPHODQG&UDPHU7RPDNHXSIRU
WKHOLPLWDWLRQRIHFRGHVLJQHJUHERXQGHIIHFWVODFNRIFRQVXPHUGHPDQGSUDFWLFH-
RULHQWHGGHVLJQ LQYROYHV WKHH[SORUDWLRQVRI WKHSRVVLEOHSUDFWLFHHOHPHQWV VXFKDV
LQWHUYHQWLRQV HJ SURGXFWV UHVRXUFHV VSDFH PD\ EH GHYHORSHG WR GLVUXSW DQG
UHHVWDEOLVKURXWLQHVDQGVRFLDOFRQYHQWLRQVWKDWZRUNDQGIRVWHUFROODERUDWLYHDFWLRQ
WRMRLQLQWKHH[SHULPHQWDWLRQDQGOHDUQLQJHJ6FRWWHWDO.XLMHUHWDO
7KLVZRXOGVWDUWZLWKXVLQJWKH7KUHH(OHPHQWVPRGHOWRPDSWKHSDUWVWKHUXOHVDQG
UHVRXUFHV ZKLFK PDNH XS WKH KDELW DV URXWLQH SUDFWLFHV WKHLU UHODWLRQV WR RWKHU
SUDFWLFHV DQG ILQDOO\ WKH FDUHHUV RI SUDFWLWLRQHUV DQG WKH WUDMHFWRULHV RI SUDFWLFHV
6KRYHHW DO7KH LQYHVWLJDWLRQ LQWR WKHSUDFWLFHSHUIRUPDQFHV LQ WKHSDVWRU
RWKHU FXOWXUDO FRQWH[WV DQG WKH YDULDWLRQ EHWZHHQ GLIIHUHQW VRFLDO JURXSV PD\ DOVR
LQVSLUHWKHGHYHORSPHQWRIWKHLQWHUYHQWLRQVHJ.XLMHUDQGGH-RQJ 
 
6WUHWFK LQWHUYHQWLRQV PD\ PRYH DZD\ IURP WKH SURGXFW FHQWULF LPSURYHPHQW DQG
UHGHVLJQ LQWR KROLVWLF DSSURDFKHV RI IXQFWLRQ LQQRYDWLRQ LQ WKH %UH]HW¶V  IRXU
VWDJHVLQHFRGHVLJQ6WDJH3URGXFWLPSURYHPHQW6WDJH3URGXFWUHGHVLJQRUHFR-
UHGHVLJQ6WDJH)XQFWLRQLQQRYDWLRQRUDOWHUQDWLYHIXQFWLRQIXOILOPHQWDQG6WDJH
6XVWDLQDEOH V\VWHPV LQQRYDWLRQ 7KLV ZRXOG LQYROYH UHFRQVLGHULQJ ILUP EXVLQHVV
PRGHOVDQGHPEUDFLQJWKHRSSRUWXQLW\RIVHUYLFHEDVHGEXVLQHVVPRGHOVEXLOGLQJRQ
ZRUN LQ WKH SURGXFW-VHUYLFH V\VWHPV 366 ILHOG 5R\  0DMRU FKDQJHV LQ
FRQVXPHU OLIHVW\OH DQG LQIUDVWUXFWXUH DUH QHHGHG 7KH LPSOLFDWLRQV PD\ JR EH\RQG
LQGLYLGXDOFRPSDQLHVRUDFOXVWHURIFRPSDQLHVDV VZLWFKHV WR VHUYLFLQJ WRDFWXDOO\
UHGXFH WKH UHVRXUFH LQWHQVLW\ RI SUDFWLFHV PD\ UHTXLUH LQIUDVWUXFWXUDO FKDQJH DQG
LQLWLDWLYHV IURP RWKHU VWDNHKROGHUV 7KLV LQFUHDVHG FKDOOHQJH LQFOXGHV LQYHVWPHQWV
VXSSOLHUFKDLQFRQVXPHUDFFHSWDQFHRULQIUDVWUXFWXUHWKDWPLJKWQRW\HWEHLQSODFH
2QH SRVVLEOH ZD\ WR GR WKLV WR IXUWKHU GHYHORS SURGXFW-VHUYLFH V\VWHPV LQ SUDFWLFH
WKHRU\3LVFLFHOOLHWDO3HWWHUVHQ3HWWHUVHQVXJJHVWVWKHIRFXVRI
WKHSUDFWLFH WKHRU\RQ WKHFR-GHSHQGHQFHRIRVWHQVLEO\XQUHODWHGSUDFWLFHVRSHQVXS
DOWHUQDWLYHV IRU VHUYLFH OHYHO LQWHUYHQWLRQV ,W ZRXOG UHGHILQH RI VHUYLFH TXDOLW\ DQG
HVWDEOLVK OHVV UHVRXUFH LQWHQVLYH FRQYHQWLRQV 3UDFWLFH-RULHQWHG GHVLJQ FRXOG
FRQWULEXWHZLWKLQVLJKWVRQVRFLRPDWHULDOG\QDPLFVDQGGUDZVWRJHWKHUUHVRXUFHVDQG
VNLOOV IURP GLIIHUHQW VRFLDO JURXSV DURXQG SUDFWLFHV LQ ZKLFK WKHUH DUH FRPPRQ
LQWHUHVWVHVVHQWLDOO\XVLQJSUDFWLFHFKDQJHDVDPHDQVRIMRLQLQJXSZLWKLQDQGDFURVV
VHFWRUV'DUQWRQHWDO2QFHDOWHUQDWLYHVROXWLRQVKDYHEHHQJHQHUDWHGIXUWKHU
HIIRUWV DUH UHTXLUHG IURP GLVWULEXWLRQ DQG VDOHV WR GHYHORS WKHP LQWR PDUNHWDEOH
SURSRVLWLRQV7KHGLVWULEXWLRQDQGVDOHVUHODWHGRSSRUWXQLWLHVPD\LQFOXGHWUDQVIHUULQJ
SUDFWLFDO VNLOOV WUDQVIHU SURYLGLQJ SHRSOH ZLWK DFFHVV WR WKH SURGXFWV EHIRUH WKH
SXUFKDVHDQGUHFRQILJXULQJWKHVRFLDOPHDQLQJRIQHZSURGXFWVDQGµGRLQJV¶WKURXJK
IRU H[DPSOH PDUNHWLQJ FDPSDLJQ QHWZRUNLQJ DQG SDUWQHUVKLSV EXLOGLQJ 3HWWHUVHQ
 
 
*LYHQWKDWWKHIDFWDQDOWHUQDWLYHVROXWLRQPLJKWIDOOWKHUHDOPRIWKHGHVLJQEXVLQHVV
DQGUHODWHGUHJLPHDFWRUVVRPHPRUHUDGLFDOLQWHUYHQWLRQVPLJKWEHKDUGWRDFKLHYH
LQWKHFXUUHQWUHJLPH)RUH[DPSOHPDQXIDFWXUHUVRSHUDWLQJRQFRPPHUFLDOJURXQGV
FDQQRWEHH[SHFWHGWRJRIRURSWLRQVWKDWEUHDNZLWKVKDUHGYDOXHVDQGEHOLHIVRU WR
VWRS FDWHULQJ WR ZKDW DUH WDNHQ WR EH GHVLUHG VHUYLFH OHYHOV JLYHQ HVWDEOLVKHG
SHUIRUPDQFHHYDOXDWLRQFULWHULD 
 
Conclusion 
7KLV FKDSWHU KDV H[SORUHG WZR GLIIHUHQW FRQFHSWXDOLVDWLRQV RI KDELW FRPLQJ IURP
VRFLDOSV\FKRORJ\DQGVRFLRORJ\WKDWRIIHUXVHIXO LQWHUYHQWLRQGHVLJQLQVLJKWV ,WKDV
IRFXVHGRQGHVLJQRSSRUWXQLWLHV WRDOWHURULQWHUMHFWFKDQJHLQKDELWV WRIDFLOLWDWHWKH
HQYLVDJHGVLJQLILFDQWHQYLURQPHQWDOLPSURYHPHQWV 
 
$ VRFLDO SV\FKRORJ\ DSSURDFK WR KDELW SURYLGHV KHXULVWLF IUDPHZRUNV IRU H[SORULQJ
DQG FRQFHSWXDOLVLQJ LQGLYLGXDOLVWLF VRFLDO DQG SV\FKRORJLFDO VWUXFWXUHV YDULRXV
EHKDYLRXUDO GULYHUV ZKLFK LQIRUP XVHUV¶ DFWLRQV DW GLIIHUHQW VWDJHV RI FKDQJH
,QWHJUDWLQJGLIIHUHQWEHKDYLRXUDOSV\FKRORJ\PRGHOVLQWRWKHKDELW-EDVHGLQWHUYHQWLRQ
GHVLJQDOORZVLGHQWLI\LQJDQGDQDO\VLQJWKHYDULRXVIDFWRUVLQIOXHQFLQJWKHLQWHUDFWLRQ
EHWZHHQ XVHUV DQG SURGXFWV LQ JLYHQ FRQWH[WV *URXQGHG LQ WKH SV\FKRORJLFDO
SULQFLSOH RI EUHDNLQJ KDELWV WKURXJK GLVUXSWLRQ D UDQJH RI VWUDWHJLHV KDYH EHHQ
SURSRVHG DQG FDQ EH HIIHFWLYH LQ SURPRWLQJ EHKDYLRXU FKDQJH ZLWK D SRWHQWLDO WR
GHYHORSLQWRSUR-HQYLURQPHQWDOKDELWV 
 
,Q FRQWUDVW VRFLDO SUDFWLFH WKHRU\ DQ HPHUJLQJ EUDQFK RI VRFLRORJ\ FRQVLGHUV
SUDFWLFHV WREHFRQQHFWHG LQ V\VWHPVDQGGRHVQRW IRFXVRQVSHFLILF LQWHUDFWLRQDW D
VSHFLILF SURGXFW-XVHU OHYHO ,QVWHDG RI WDUJHWLQJ LQGLYLGXDOV¶ PRWLYDWLRQV SUDFWLFH
WKHRU\FDOOVIRU WKHUHDUUDQJLQJRIWKHPDWHULDOV VNLOOVDQGPHDQLQJVZKLFKKROGWKH
KDELWDVURXWLQHWRJHWKHU8VLQJSUDFWLFHWKHRU\DQGV\VWHPLQQRYDWLRQWKHRU\WRJHWKHU
SURYLGHVDSRVVLELOLW\WRFDSWXUHWKHG\QDPLFVRIVRFLDOSUDFWLFHDQGRSSRUWXQLWLHVIRU
GHVLJQ LQWHUYHQWLRQV WKDW IRVWHU DEVROXWH UHGXFWLRQV 6RFLRWHFKQLFDO V\VWHPV DQG WKH
PXOWL-OHYHO SHUVSHFWLYH 0/3 KDYH EHHQ LQWURGXFHG WR VXSSOHPHQW SUDFWLFH WKHRU\
WKDW KHOS DQDO\VH WKH FRQGLWLRQV IRU GHVLJQ DFWLYLWLHV LQ FRPPHUFLDO ILUPV WR EULQJ
DERXWV\VWHPLFFKDQJHLQUHVRXUFHFRQVXPSWLRQ 
 
7KHVRFLRORJLFDOFULWLTXHLVWKDWWKHLPSDFWRIWKHSV\FKRORJLFDODSSURDFKWRKDELWLV
OLPLWHG WR LQFUHPHQWDO HQYLURQPHQWDO LPSURYHPHQWV 3UDFWLFH WKHRU\
IURP VRFLRORJ\ JLYHV D SRWHQWLDO WR PDNH PRUH IXQGDPHQWDO FKDQJHV DQG DEVROXWH
UHGXFWLRQ LQ UHVRXUFH XVH 7KLV LV DQ RQ-JRLQJ GHEDWH WKDW DSSURDFKHV UHVXOWLQJ LQ
PRUH UDGLFDO LQQRYDWLRQV PD\ KRZHYHU FRQIOLFW ZLWK KRZ WKH EXVLQHVV FXUUHQWO\
RSHUDWHV %RWKGHVLJQIRUKDELWFKDQJHDQGSUDFWLFH-RULHQWHGGHVLJQDUHKRZHYHUVWLOO
D UHODWLYHO\ XQGHUGHYHORSHG UHVHDUFK DUHD DQG IXUWKHU ZRUN QHHGV WR EH FDUULHG RXW
ZLWK D UHDO WHVW DQG JHQHUDWH LWV RZQ PDWHULDOV DSSURDFKHV DQG SURFHGXUDO FRQWH[WV
DQG XQGHUVWDQGLQJV IRU IXWXUH VXVWDLQDEOH LQWHUDFWLRQV 7R VROYH WKH
HQYLURQPHQWDO FKDOOHQJHV ERWK WKH LPSURYHPHQWV DUH QHHGHG LQFUHPHQWDO
LQQRYDWLRQVWKDWFDQHDVLO\EHLPSOHPHQWHGLPPHGLDWHO\DQGWKHUDGLFDOLQQRYDWLRQV
WKDW ZRXOG EH DLGHG E\ WKH PXOWL-OHYHO SHUVSHFWLYH RQ VRFLRWHFKQLFDO FKDQJH  %RWK
SV\FKRORJ\ DQG VRFLRORJ\ KDYH UHOHYDQW DQG LQWHUHVWLQJ SHUVSHFWLYHV WKDW FDQ EH
DSSOLHGLQWRGHVLJQSURFHVVDQGFRQWULEXWHWRWKHWUDQVLWLRQWR VXVWDLQDELOLW\,WZRXOG
DOVR EH EHQHILFLDO IRU IXWXUH GHVLJQHUV WR FRPSUHKHQG WKHVH WZR GRPLQDWLQJ
SHUVSHFWLYHVDQGWKH FRPSOH[LW\ LQKDELWDQGWKXVSRWHQWLDOVLQGHVLJQLQJKDELW-EDVHG
LQWHUYHQWLRQV 
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